Two new sesquiterpenes (1-2), and one diterpene (3) were isolated from the roots of Salvia palaestina Bentham (Lamiaceae), together with eight known diterpenes and two triterpenes. Their structures were elucidated by 1D and 2D NMR spectroscopy, including 1D-TOCSY, DQF-COSY, ROESY, HSQC, and HMBC experiments, as well as ESIMS and chemical analysis.
The genus Salvia L. belongs to the Lamiaceae family and is represented by numerous species, widely distributed in various regions of the world, used for many medicinal and pharmaceutical applications, including as a rich source of essential oils [1a,1b] . S. palaestina Bentham, known also as Palestine sage, is a perennial herb, 30-70 cm long, lemon scented during the flowering season, distinguishable by the basal leaves, which are pinnatilobed or pinnatisect, oblong or lanceolate; the upper lip of the corolla is large, exceeding 10 mm and the corolla has pure white or rarely purplish colour, while the floral leaves are membranous, with white or pink colour [1c] . The plant is widespread in the Eastern Mediterranean area and in the Western Irano-Turanian regions. In Turkish folk medicine a preparation made from an extract of the leaves is commonly used as a wound healer [2a] . Previous phytochemical studies on the aerial parts of the plant reported the presence of modified abietane diterpenoids, sesquiterpenes, diterpenes, sesterterpenes, triterpenes, and flavonoids [2a-2d] .
As part of a continuing investigation of Salvia species [3a-3d] , we made a phytochemical study of S. palaestina roots collected in Jordan and herein we report the structural characterization of three new terpenoids (1-3, Figure 1 ) from the apolar extract of the title plant, on the basis of extensive spectroscopic and spectrometric analysis, including 2D NMR and ESIMS spectra. Eight known diterpenes and two triterpenes were also isolated and characterized as ferruginol [4a] (Tables 1 and  2 ) and mass spectral data of 1 indicated it to have the molecular formula C 17 H 26 O 2 , thus having five elements of unsaturation. Analysis of its 13 C NMR spectrum showed the presence of one acetyl group (carbonyl signal at δ C 170.0 and methyl signal at δ C 21.0 and δ H 1.99) and one 1,1-substituted C-C double bond (δ C 153.5 and 105.0) as the only multiple bonds within the molecule, permitting the recognition of 1 as a tricyclic sesquiterpene. Identifiable from 13 C NMR spectroscopic data was also a resonance consistent with one carbinolic carbon (δ C 84.0). The 1 H NMR spectrum of 1 exhibited two methyl singlets and one double intensity singlet at δ 1.04, 1.04, 1.25, and 1.99 and a cyclopropyl moiety [δ 0.53 (1H, dd, J = 11.5 and 9.5 Hz) and δ 0.72 (1H, ddd, J = 11.5, 9.5, and 6.0 Hz)]. Analysis of 1D-TOCSY and DQF-COSY experiments allowed the sequential assignments of hydrogens from H-1 to H-3 and from H-5 to H-9. HSQC and HMBC experiments provided unambiguous assignments of all the proton and carbon resonances. This information, together with the HMBC spectral data, finally led to the assignment of an aromadendrane-like skeleton for 1 [5a] . HMBC correlations between H-3a⎯C-5, H-5⎯C-4, Me-15⎯C-3, H-6⎯C-4 Me-15⎯C-5 substantiated the presence of an acetoxy group at C-4. The relative stereochemistry of 1 was ascertained by ROESY experiments. By irradiation of the signal for H-1 [δ 2.22 (1H, ddd, J = 10.0, 9.6, 8.8 Hz)], a ROE effect with the signal of H-6 was observed, indicating them to be on the same side of the molecule and on the opposite side to H-5. Further ROEs were detected between H-5 and Me-13, H-6 and H-7, and H-7 and Me-12. Therefore, compound 1 was determined as 4-O-acetylspathulenol.
The HR ESIMS of 2 gave a pseudo molecular ion at m/z 303.2285 (C 20 H 30 O 2 ). The NMR data of 2 (Tables  1 and 2) were very similar to those of 1, suggesting the same skeleton. The NMR spectra revealed the absence of the acetyl group in 2 replaced by a 2-methyl-2-butenoyl moiety [δ 6.10 (1H, br q, J = 6.5 Hz), δ 2.00 (3H, d, J = 6.5 Hz); δ 1.87 (3H, s)]. The stereochemistry of 2 was supported by NMR experiments and deduced to be the same as compound 1. Consequently, the new compound 2 was characterized as 4-O-(2-methyl-2-butenoyl)spathulenol. Comparison of NMR data (Table 3) of 3 with those of 13-epi-manoyloxide-18-oic acid indicated that 3 is an epi-manoyl oxide derivative [5b]. In particular, protons and carbons due to rings A-C resonated at almost the same frequencies as the corresponding signals in 13-epi-manoyloxide-18-oic acid, while the side chain NMR signals were the point of difference. Particularly, NMR spectral data revealed the absence of the signals for the -CH=CH 2 group in 3 in respect to those of 13-epi-manoyloxide-18-oic acid and the presence of signals for a -CH 2 CH 2 OH group. These data, together with mass spectral analysis were consistent with 3 being 15-hydroxy-8,13-epoxylabdan-18-oic acid.
A literature survey indicates that the aerial parts of Salvia species contain flavonoids, triterpenoids, and monoterpenes, particularly in the flowers and leaves, while diterpenoids are found mostly in the roots. Some American Salvia contained also diterpenoids in the aerial parts, and in a few Salvia species, triterpenoids and flavones are present in the roots [5c]. The present investigation of S. palaestina roots is completely in agreement with our results obtained from the aerial parts of the plant [2d]. Sesquiterpenes with an aromadendrane-like skeleton, diterpenes, sesterterpenes, and triterpenes are characteristic constituents of the plant; also hypogeal organs lacked sesterterpenes.
Experimental

General experimental procedures:
Optical rotations were measured on a Perkin-Elmer 241 polarimeter equipped with a sodium lamp (589 nm) and a 1 dm microcell. All the NMR spectra were acquired in CD 3 OD in the phase-sensitive mode with the transmitter set at the solvent resonance and TPPI (Time Proportional Phase Increment) used to achieve frequency discrimination in the ω 1 dimension. The standard pulse sequence and phase cycling were used for all 2D experiments. The NMR data were processed on a Silicon Graphic Indigo2 Workstation using UXNMR software. Column chromatography was performed on silica gel (63-200 μm, Merck, Darmstadt, Germany); high resolution mass spectra were acquired on a Q-Tof Premier instrument (Waters, Milford, MA), equipped with a nanospray ion source; to achieve high accuracy mass measurements, both external and internal calibrations of the spectrometer were performed using quercetin (molecular mass 302.0427) or amentoflavone (molecular mass 538.0900) as standards. HPLC separations were conducted on a Waters 590 system equipped with a Waters R401 refractive index detector, and with a Waters μ-Bondapak C 18 column (Waters, Milford, MA [3a] .
Extraction and isolation:
The dried roots of S. palaestina (290 g) were finely powdered and exhaustively extracted by maceration at room temperature with acetone to give 3.0 g of residue.
This was subjected to column chromatography using silica gel and eluting with n-hexane followed by increasing concentrations of CHCl 3 (between 50% and 100%), and by increasing concentrations of MeOH in CHCl 3 (between 1% and 100%). Fractions of 40 mL were collected, analysed by TLC (silica gel plates, in CHCl 3 -n-hexane 1:1, CHCl 3 or mixtures CHCl 3 -MeOH 99:1, 98:2, 97:3, 9:1, 4:1), and grouped into 13 fractions. Fraction 2 contained pure aethiopinone (30 mg). Fraction 3 (76 mg) was rechromatographed over silica gel eluting with n-hexane followed by increasing concentration of CHCl 3 (between 1% and 100%) to obtain pure pisiferic acid (7.5 mg) and 12-deoxy-6-hydroxy-6,7-dehydroroyleanone (20 mg). Fraction 4 (573 mg) was subjected to silica gel column chromatography, eluting with n-hexane followed by increasing concentration of CHCl 3 (between 50% and 100%), to give six major fractions (A-F). Fractions B (40 mg), C (80 mg), and D (35 mg) were separately subjected to RP-HPLC on a C 18 μ-Bondapak column (30 cm x 7.8 mm, flow rate 2.0 mL min -1 ) with MeOH-H 2 O (4:1) to yield pure 6β-hydroxyferruginol (10 mg, t R = 16 min) from fraction B, carnosic acid (2 mg, t R = 22 min), compound 1 (2 mg, t R = 24 min), and compound 2 (5 mg, t R = 30 min), from fraction C, and dehydroabietane-11,12-diol (4 mg, t R = 16 min), carnosic acid (2.5 mg, t R = 22 min), and 12-Odemethylcryptojaponol (3 mg, t R = 23 min) from fraction D, respectively. Fractions 7 (32 mg) and 9 (52 mg) were separately chromatographed over RP-HPLC on a C 18 μ-Bondapak column (30 cm x 7.8 mm, flow rate 2.0 mL min -1 ) with MeOH-H 2 O (68:32) to give pure compound 3 (6 mg, t R = 12 min) and ferruginol (2 mg, t R = 14 min) from fraction 7, and ursolic acid (4 mg, t R = 34 min) and lupeol (3 mg, t R = 38 min) from fraction 9, respectively.
Compound 1
[α] D : +23 (c 1.00, MeOH). 1 H and 13 C NMR: Table 1 and 
